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TITLE OF THE INVENTION 

SIGNAL SWITCHING APPARATUS AND PROGRAM 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a signal switching 
apparatus such as a mixer, which inputs a plurality of 
10 signals to a mix bus, assigns the input signals to 

respective desired output channels assigned to respective 
buses of the mix bus, and outputs the signals via the 
output channels, as well as a program for controlling the 
signal switching apparatus. 

15 

Description of the Related Art 

Conventionally, as described e.g. in "Instiruction 
Manual for Yamaha Digital Production Console DM2000", a 
signal switching apparatus such as a mixer for use at a 

20 broadcast station or the like has been known. This signal 
switching apparatus is capable of inputting a plurality of 
input signals to a mix bus comprised of a large number of 
buses, mixing them, subjecting them to predetermined 
processing, and outputting them via output channels 

25 assigned to buses of the mix bus. In general, this signal 
switching apparatus is provided with an oscillator, which 
generates a predetermined checking signal for 
ascertaining/checking in advance whether or not the actual 
assignment of buses to which signals are to be input and 

30 output channels via which the signals from the respective 

buses are to be output coincides with the user's intention. 
The user causes the checking signal generated from the 
oscillator to be input to the mix bus, and listens to 
sounds output via the output channels, thus checking 

35 settings as to output channels for the respective buses. 




In the cibove described conventional signal switching 
apparatus, however, when checking is performed by 
inputting one signal from the oscillator to a plurality of 
(e.g. two) buses to which a plurality of (e.g. L/R) output 
channels are assigned, the same signal is outputted from 
the plurality of buses, and hence it is necessary to check 
outputs via the respective output channels while 
consciously trying to discriminate between the output 
channels. Therefore, it is not easy to perform checking. 

c^TTMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a signal switching apparatus which is capable of 
easily performing checking in a manner that a plurality of 
output channels can be discriminated in checking the 
assignment of the plurality of output channels to buses to 
which signals are input, as well as a program for 
controlling the signal switching apparatus. 

To attain the above object, in a first aspect of the 
present invention, there is provided a signal ' switching 
apparatus that assigns a plurality of signals input to a 
mix bus comprising a plurality of buses, to respective 
desired output channels assigned to respective ones of the 
buses, and outputs the plurality of signals via the output 
channels, comprising a plurality of checking signal 
generating devices that generate checking signals 
different from each other, and a checking signal input 
device that causes the checking signals generated by the 
plurality of checking signal generating devices to be 
selectively input to respective desired buses of the mix 
bus . 

Preferably, the plurality of buses are grouped into a 
plurality of groups. 

More preferably, the checking signal input device 



comprises a selecting device that selects desired checking 
signals to be input to part of the plurality of groups 
from among the plurality of checking signals, and the 
checking signals selected by the selecting device are 
5 input to all of the buses belonging to the part of the 
plurality of groups. 

More preferably, the checking signal input device 
causes part of the plurality of checking signals to be 
always input to all of buses belonging to a predetermined 
10 part of the plurality of groups. 

According to the first aspect of the present 
invention, a plurality of different checking signals 
generated are selectively input to desired buses of the 
mix bus, and are output via the output channels assigned 
15 to the respective buses. As a result, it is possible to 
discriminate between the plurality of output channels and 
hence easily perform the checking. 

To attain the above object, in a second aspect of the 
present invention, there is provided a program executed by 
20 a computer, for assigning a plurality of signals input to 
a mix bus comprising a plurality of buses, to desired 
output channels assigned to respective ones of the buses 
and outputting the plurality of signals via the output 
channels, comprising a checking signal generating module 
25 for generating a plurality of checking signals different 
from each other, and a checking signal input module for 
causing the plurality of checking signals generated by the 
checking signal generating module to be selectively input 
to respective desired buses of the mix bus. 
30 A computer-readable storage medium storing the above 

program constitutes the present invention. 

The above and other objects, features, and advantages 
of the invention will become more apparent from the 
following detailed description taken in conjunction with 
35 the accompanying drawings. 
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rptp:f nESCRIP'T'TmM OF 'rrtv. nRAWlNGS 

FIG. 1 is a block diagram showing the entire 
construction of a signal switching apparatus according to 
an embodiment of the present invention; 

FIG. 2 is a diagram showing in detail the 
configurations of a signal processing circuit and an 
input / output interface ; 

FIG. 3 is a diagram showing the internal 
configuration of one input confuting device; and 

FIG. 4 is a diagram showing an example of an operator 
setting screen view. 

T.r.rr..TT.F.r> nRSCRIP TTHM OF THE PRKFF.RRED EMBODIMENTS 



The present invention will now be described in detail 
with reference to the drawings showing a preferred 
embodiment thereof. 

FIG. 1 is a block diagram showing the entire 
construction of a signal switching apparatus according to 
an embodiment of the present invention. This signal 
switching apparatus is implemented by a mixer, for example. 
The signal switching apparatus according to the 
25 present embodiment is comprised of a RAM 11, a ROM 12 , a 
signal processing circuit 14, a detecting circuit 15, a 
display circuit 16, and a storage device 20, a CPU 10, and 
a communication bus 13 via which the above components are 
connected to each other. Further, an operating section 18 
30 is connected to the detecting circuit 15, and a display 
section 19 comprised of an LCD (Liquid Crystal Display) , 
for example, is connected to the display circuit 16. An 
input/output interface (I/F) 17, which provides interface 
for inputting and outputting various kinds of signals, is 
35 connected to the signal processing circuit 14. 



The operating section 18 has a plurality of switches, 
not shown, for inputting various kinds of information. The 
detecting circuit 15 detects the depression of each of the 
switches provided in the operating section 18. The display 
circuit 16 provides control to display various kinds of 
information such as a setting screen view on the display 
19. The CPU 10 controls the overall operation of the 
signal switching apparatus. The ROM 12 stores control 
programs to be executed by the CPU 10, various kinds of 
tables, and a variety of data. The RAM 11 temporarily 
stores various kinds of input information, various kinds 
of flags, buffer data, calculation results, and so forth. 
The storage device 20 drives a storage medium, not shown, 
such as a floppy (registered trademark) disk, in which a 
variety of application programs such as the above 
mentioned control programs and a variety of data can be 
stored. 

FIG. 2 is a diagram showing in detail the 
configurations of the signal processing circuit 14 and the 
input/output interface 17. The signal processing circuit 
14 includes a group of buses consisting of buses 1 to 4 
and stereo buses L and R, and the group of buses (six 
buses in the present embodiment) constitutes a mix bus MB 
for mixing input signals. An analog input 21, a digital 
input 22, an input assigning device 23, and input 
computing devices 24(1) to 24(10) are provided as 
component parts for inputting signals to the mix bus MB; 
an output computing device 25, an output assigning device 
26, and analog outputs 27 and 28 are provided as component 
parts for output ting signals input to the mix bus MB. In 
FIG. 2, the analog input 21, digital input 22, and analog 
outputs 27 and 28 correspond to the input/output interface 
appearing 17 in FIG. 1, and the other component parts 
correspond to the signal processing circuit 14. 

Signals for five channels are input to the input 
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assigning device 23 via each of the analog input 21 and 
the digital input 22. The input computing devices 24 are 
identical in construction with each other and corresponds 
in number to the maximum number of (ten in the present 
embodiment) input signals. The signals input to the input 
assigning device 23 are input to the corresponding ones of 
the input computing devices 24 for respective input 
channels. Namely, one input signal is input to one input 
computing device 24. 

FIG. 3 is a diagram showing the internal 
configuration of one of the input computing devices 24. 
Each of the input computing devices 24 is comprised of an 
equalizer (EQ) 31, a delay device (DL) 32, a send-level 
adjuster 33, and switches 34. The equalizer 13 adjusts 
15 frequency characteristics of an input signal. The delay 
device 32 delays the input signal by a predetermined 
period of time to cause a delay in output of the input 
signal to the mix bus MB, The send-level adjuster 33 
adjusts the volxmie (the amount of attenuation from a 
predetermined volume) of the input signal, which is sent 
to the mix bus MB. The switches 34 correspond in number to 
the number of buses (six in the present embodiment) 
constituting the mix bus MB, and are used for turning 
on/off output to the respective buses of the mix bus MB. 

Referring again to FIG. 2, the signals input to the 
respective input computing devices 24 are subjected to 
processing by the respective equalizers 31, delay devices 
32, and send- level adjusters 33, and are input to the 
buses of the mix bus MB, which correspond to switches 34 
30 which are in an ON state. 

The signals input to the mix bus MB are input to the 
output computing device 25 in six channels corresponding 
in number to the number of buses constituting the mix bus 
MB. Although not illustrated, the output computing device 
35 25 is comprised of component parts for six channels, which 
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are identical in function with the above described 
equalizer 31, delay device 32, and send-level adjuster 33, 
and correspond to the respective channels (or correspond 
to the respective buses), and signals in the respective 
channels are subjected to processing by the component 
parts and are separately output to the output assigning 
device 26. 

The output assigning device 26 assigns the signals 
input from the output computing devices 25 to output 
channels, and selectively outputs the signals to the 
analog output 27 or to the analog output 28. It is assumed 
in the present embodiment that the analog output 27 is for 
an L (left) channel, and the analog output 28 is for an R 

(right) channel. 

The statuses of the component parts in the input 
computing devices 24 and the assignment of the output 
channels in the output assigning device 26 are set through 
the operation of the operating section 18 (refer to FIG. 
1) . 

As shown in FIG. 2, the signal processing circuit 14 
is further provided with a checking signal switching 
device 29 and an adjusting device (adjuster) 30 in 
addition to two oscillators OSCl and OSC2 . The oscillators 
OSCl and OSC2 are checking signal generators that generate 
different checking signals. The oscillator OSCl outputs 
first checking signals for six channels, and the 
oscillator OSC2 outputs second checking signals for three 
channels. The first checking signals for three of the six 
channels from the oscillator OSl are directly input to the 
adjuster 30, and the first checking signals for the rest 
of the six channels from the oscillator OSl are input to 
the checking signal switching device 29. The second 
checking signals for all of the three channels are input 
to the checking signal switching device 29. The checking 
signal switching device 29 and the adjuster 30 constitute 
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a checking signal input device. 

The checking signal switching device 29 is comprised 
of a change-over switch, which selectively outputs the 
first checking signals for three channels from the 
oscillator OSCl or the second checking signals for three 
channels from the oscillator OSC2 to the adjuster 30. 

The adjuster 30 causes the first checking signals 
input form the oscillator OSCl and the first or second 
checking signals input via the checking signal switching 
device 29 to be input to the mix bus MB. In the present 
embodiment, the first checking signals for three channels 
directly input from the oscillator OSl to the adjuster 30 
are input to the buses 1 and 3 and the stereo bus L (first 
bus group) so that they can be used for checking paths via 
which signals for the L (left) channel are output. On the 
other hand, the checking signals for three channels input 
via the checking signal switching device 29 are input to 
the buses 2 and 4 and the stereo bus R (second bus group) 
so that they can be used for checking paths via which 
signals for the R (left) channel are output. It should be 
noted that to which buses the first and second checking 
signals are to be input is not limited to the above. 

The adjuster 30 is comprised of component parts, not 
shown, which are identical in construction with the send- 
level adjuster 33 and the switches 34 provided in the 
input computing device 24, and it is configured such that 
checking signals are input only to desired buses and at 
desired volumes in accordance with settings of these 
component parts. A description will be given later of 
settings of the adjuster 30 and settings of the checking 
signal switching device 29 with reference to FIG. 4. 

Similarly to the input signals via the analog input 
21 and the digital input 22, the checking signals input to 
the mix bus MB are selectively output via the analog 
outputs 27, 28 according to settings of the output 
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computing device 25 and the output assigning device 26. 

FIG. 4 is a diagram showing an example of an 
oscillator setting screen view, which is displayed on the 
display section 19 (refer to FIG. 1) in an oscillator 
setting mode. In FIG. 4, an oscillator on/off field 41 
specifies whether to activate or deactivate the 
oscillators OSCl and 0SC2 . For example, if the oscillator 
on/off field 41 is set to «ON" , both the oscillators OSCl 
and OSC2 are activated to generate the respective first 
and second checking signals, and on the other hand, if the 
oscillator on/off field 41 is set to «OFF", both the 
oscillators OSCl and 0SC2 are deactivated. 

A waveform selection field 43 specifies settings of 
the checking signal switching device 29 by selection of 
"oscillator OSCl" or "oscillator OSCl/2". That is, if 
"oscillator OSCl" is selected, the checking signal 
switching device 29 outputs the first checking signals for 
three channels input from the oscillator OSCl to the 
adjuster 30, and if "oscillator OSCl/2'' is selected, the 
checking signal switching device 29 outputs the second 
checking signals for three channels input from the 
oscillator 0SC2 to the adjuster 30. 

The types e.g. waveform and frequency of the checking 
signals to be generated by the oscillators OSCl and OSC2 
can be selected arbitrarily or from among a plurality of 
options; for example, "sine curve 1 kHz" can be selected. 
The selected types of checking signals for the respective 
oscillators OSCl and OSC2 are set on a setting screen view, 
not shown . 

An oscillator send-level field 42 specifies settings 
of the above-mentioned send-level adjuster, not shown, 
provided in the adjuster 30. That is, the oscillator send- 
level field 42 is used for adjusting the volumes (amounts 
of attenuation) of the first and second checking signals, 
which are to be input to the adjuster 30 and output to the 
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mix bus MB. The volijmes of the first and second checking 
signals can be adjusted for the respective corresponding 
buses of the mix bus MB. The send- level may be adjusted 
collectively for signals which are to be input to the 
adjuster 30. Alternatively, a send-level adjuster may be 
disposed immediately after each of the oscillators OSCl 
and 0SC2 so that the send-level can be adjusted for each 
of the oscillators OSCl and 0SC2 . 

A bus output setting field 44 specifies settings of 
the above-mentioned switches, not shown, provided in the 
adjuster 30. That is, by selecting a bus as a destination, 
it is possible to make a setting as to whether or not each 
of the first and second checking signals input to the 
adjuster 30 is to be output to the corresponding bus of 
the mix bus MB. For example, when only the buses 3 and 4 
are selected, the first checking signal is input from the 
adjuster 30 to the bus 3 and the first or second checking 
signal is input from the adjuster 30 to the bus 4. 

With the above arrangement, a checking process for 
ascertaining in advance whether or not the actual 
assignment of output channels to respective buses 
coincides with the user's intention is carried out in a 
manner described below. A description will be given of how 
the checking process is carried out to check outputs from 
the two buses 3 and 4 using the two oscillators OSCl and 
0SC2, for example. 

After setting the component parts in the input 
computing devices 24 and carrying out assignment of the 
output channels in the output assigning device 26, the 
user causes the oscillator setting screen appearing in FIG. 
4 to be displayed, sets the oscillator on/off field 41 to 
"ON", sets the waveform selection field 43 to "oscillator 
OSCl/2", sets the bus output setting field 44 such that 
the buses 3 and 4 are selected, and adjusts the volume as 
appropriate in the oscillator send-level field 42. It is 
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assumed here that in the output assigning device 26, the 
respective output channels of the buses 3 and 4 of the mxx 
bus MB are assigned to the analog outputs 27 and 28, 
respectively. 

According to the above described settings, among the 
first checking signals for three channels directly input 
from the oscillator OSCl to the adjuster 30, only one 
corresponding to the bus 3 is input to the bus 3 . The 
first checking signals for the other three channels input 
from the oscillator OSCl to the checking signal switching 
device 29 are blocked by the checking signal switching 
device 29, so that they are not input to the adjuster 30 
and the mix bus MB. On the other hand, the second checking 
signals for three channels input from the oscillator OSC2 
to the checking signal switching device 28 are input to 
the adjuster 30, and only one of them corresponding to bus 
4 is input to the bus 4. 

Then, the first checking signal is output from the 
bus 3 to the analog output 27 via the output confuting 
device 25 and the output assigning device 26, and the 
second checking signal is output from the bus 4 to the 
analog output 28 via the output computing device 25 and 
the output assigning device 26. By listening to sounds 
output via the analog outputs 27 and 28, the user can 
ascertain whether tones are sounded or not via his/her 
desired output channels. In particular, since the first 
and second checking signals are different from each other 
and output sounds are different from each other, outputs 
via the L/R channels can be correctly checked at a time. 

According to the present embodiment, the two 
oscillators OSCl and OSC2 generate the respective first 
and second checking signals different from each other, so 
that the first and second checking signals are selectively 
input to the respective desired buses of the mix bus MB, 
and are output as sounds according to the assignment of 
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the output channels in the output assigning device 26 
TlZll. checlcing can be easily performed with very few 
a resume, unnecessary to check outputs via the 

errors, making it unnecessary 

respective L/R channels while consciously trying to 
dlsfrlLate between the.. Thus, checking can ^ easily 
performed in a manner that the plurality of output 
rliannels can be discriminated. 

xncidentally. it is possible to perfoo. che=K.na 
using a single checking signal as in the prxor art by 
T:Z:. the waveform selection field 43 to -oscillator 

"^''^"The nunJ>er o£ buses constituting the mix bus MB is 
not limited to six as above. 

Although in the present embodiment, ^hacking .s 
performed in a manner discriminating between the L/K 
channels, the present invention is not limited to this, 
^he dumber of channels subjected to checking may be 
set to three or more by increasing the number of 
^!=illators For example, it is assumed that a center 
oscillators. F .^aition to the L channel and the R 

channel is provided in addition . ,„ rhe 

channel, and a setting is made such that signals from the 
~1 and 4 are output via the channel, signals from 
t^e Ls 2 and the stereo bus L are output via the center 
^LTel. Signals from the bus 3 and the stereo bus -re 
output via the R channel. In this case, from oscillators 
OSCl 0SC2, and OSC3 provided for generating respective 
firs , second, and third checking signals different fr«. 

^v. Ither the first checking signals are input to the 
Tes aid the second checking signal are input to the 
, bus 2 and the stereo bus L. and the third checking signals 
Te in^t to the bus 3 and the stereo bus R. In this way, 
Z th^ee channels, i.e. the L channel, center channel, 
and R channel can be checked at a time. 

It is to be understood that the object of the present 
5 invention may also be a=co«,lished by supplying a system 
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or an apparatus with a storage medium in which a program 
code of software which realizes the functions of the above 
described embodiment is stored, eind causing a computer (or 
CPU or MPU) of the system or apparatus to read out and 
5 execute the program code stored in the storage medium. 

In this case, the program code itself read from the 
storage medium realizes the functions of the above 
described embodiment, and hence the program code and a 
storage medium on which the program code is stored 

10 constitute the present invention. The storage medium for 
supplying the program code is not limited to a ROM, and a 
floppy (registered trademark) disk, a hard disk, an 
optical disk, a magnetic-optical disk, a CD-ROM, a CD-R, a 
CD-RW, a DVD-ROM, a DVD-RAM, a DVD-RW, a DVD+RW, an NV-RAM, 

15 a magnetic tape, a nonvolatile memory card, and a download 
carried out via a network may be used» 

Further, it is to be understood that the functions of 
the above described embodiment may be accomplished not 
only by executing the program code read out by a computer, 

20 but also by causing an OS (operating system) or the like 
which operates on the computer to perform a part or all of 
the actual operations based on instructions of the program 
code. 

Further, it is to be understood that the functions of 
25 the above described embodiment thereof may be accomplished 
by writing the program code read out from the storage 
medium into a memory provided in an expansion board 
inserted into a computer or a memory provided in an 
expansion unit connected to the computer and then causing 
30 a CPU or the like provided in the expansion board or the 
expansion unit to perform a part or all of the actual 
operations based on instructions of the program code. 



